Abstract. In this paper, we shall give some properties of superadditivity and monotonicity of Gram's determinants in 2-inner product spaces and their applications.
Introduction
Let X be a linear space of dimension greater than 1 and be a real-valued function on X x X x X satisfying the following conditions: 
(-, •]•) is called a 2-inner product and (X, (•, -|-)) a 2-inner product space ([4]).

Some basic properties of the 2-inner product (•, are as follows ([3]):
(1) For all x,y,z € X,
\(x,y\z)\ < ^(x,x\z)y/(y,y\z).
is defined on X by (.x,y\z) = (;x,y) (a, z) (:y, z) (z, z) = (*,y)ll*|| 2 -{xtz)(y,z)
for all x,y,z G X.
Under the same assumptions over X, the real-valued function ||-,-|| on X x X satisfying the following conditions:
(2Ni) ||x, y|| = 0 if and only if x and y are linearly dependent, (2N2) ||x,y|| = |M, (2N3) ||ax, 2/1| = Mll^j y|| for all real number a, (2N4) \\x,y + z\\<\\x,y\\ + \\x,z\\.
||-, -|| is called a 2-norm on X and (X, ||-, -||) a linear 2-normed space ([10] ).
For further details on 2-inner product spaces and linear 2-normed spaces, see ([3] - [5] , [10] , [16] - [17] ).
We can generalize the concept of Gram's matrix and Gram's determinant in 2-inner product spaces analogs the concept of Gram's matrix and Gram's determinant in inner product spaces.
Let X be a 2-inner product space. For any given elements x\,..., xn ex and z £ {®i,..., xn}, we define a Gram's matrix Gz(x 1,12, • • •, xn) by Then we have the following inequality:
(1.1) r,(xi,...,xn)>0.
The equality holds in ( 
for n € N. Then Proof. If {xi,..., x n , z} is linearly dependent, then (2.5) holds with equality. Suppose that {xi,...,x n } is linearly independent elements in X and z £ {xi,..., x n }. We shall give the proof on mathematical induction.
Let n = 2. Then, by Cauchy-Schwarz's inequality, we have Thus, the inequality (2.5) holds for n = 2. Now, suppose that the inequality (2.5) is true for all n -1 linear independent elements in X. If {xi,..., x n } is linear independent elements in X, then by Theorem 2.2, we have 
Application to linear operators
We shall give some applications of the mapping r z ((-, x\,..., x n ) in terms of 2-norms generated by inner products. given by ( [7] ) ii---> a; n) and the corresponding 2-norm
Then we have (3.5) |||x,z||U = P|| 2 ||x,z||. Note that the inequalities (3.8) and (3.9) are trivial by Theorem 2.4. Next, we shall give a generalization of Aczel's inequality in 2-inner product spaces in term of the Gram's determinant: ((-, -|-) ; xi,..., x n ) for n = 2 is closely the Cauchy-Schwarz's inequality in 2-inner product spaces.
Let X be a 2-inner product space and (•, -|-)i, (•, -|-) 2 2-inner products on X. Then we have Proof. From Theorem 2.2 for n = 2, we have 
W,-|-)a; y) -«.((-, i)i; v) > ^^^^tf.CC-, -I0i;»)
and a similar relation holds for x instead of y. Since the mapping S z is symmetric in x and y, we have the inequality (4.5). This complete the proof.
